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In this paper, we first introduce the general best proximity pair concept and equilibrium pair
concept. Using Lassonde’s fixed point theorem for Kakutani factorizable multifunctions, we shall
prove generalizations of the theorems for best proximity pairs. And as applications, we shall
prove new existence theorems of equilibrium pairs for free n-person games. For these purposes,
we have introduced the following proximity notations:
Let I be a finite (or an infinite) index set. For each i ∈ I , let X and Yi be non-empty subsets
of a normed space E with a norm ‖ · ‖, and the metric d(x, y) is induced by the norm.
Then we can use the following notations: for each i ∈ I ,
d(X,Yi) := inf
{
d(x, y) | x ∈ X, y ∈ Yi
}
,





y ∈ Yi | there exists x ∈ X such that d(x, y) = d(X,Yi)
}
.
Here we note that if X and Yi are non-empty compact and convex subsets of a normed space E
for each i ∈ I , then each Yoi is non-empty compact and convex subset of Yi as shown in the proof
of Theorem 1; however, when |I | > 1, it is easy to see that Xo may be an empty set. In fact, when
E =R2 with the Euclidean metric d and
X = {x ∈ E | d(x, (0,0)) 1},
Y1 =
{
x ∈ E | d(x, (3,0)) 1}, Y2 =
{
x ∈ E | d(x, (0,3)) 1},
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W.K. Kim, K.H. Lee / J. Math. Anal. Appl. 329 (2007) 1482–1483 1483then each Yoi is non-empty compact and convex but Xo is an empty set. Hence the condition
“Xo is non-empty” is essential and we have forgotten it in the statements of Theorems 1 and 2;
however, the proofs of Theorems 1 and 2 can be worked without any corrections. Therefore, the
correct versions of Theorems 1 and 2 are as follow:
Theorem 1. For each i ∈ I = {1, . . . , n}, let X and Yi be non-empty compact and convex subsets
of a normed linear space E, and assume that Xo is non-empty. And let Ti :X → 2Yi be an upper
semicontinuous multifunction in X such that Ti(x) is a non-empty closed and convex subset of
Yi for each x ∈ X. Assume that Ti(x) ∩ Yoi = ∅ for each x ∈ Xo.
Then there exists a system of best proximity pairs {x¯i}×{Ti(x¯i)} ⊆ X×Yi ; i.e., for each i ∈ I ,
d(x¯i , Ti(x¯i )) = d(X,Yi).
Theorem 2. For each i ∈ I = {1, . . . , n}, let X and Yi be non-empty compact and convex subsets
of a normed linear space E, and assume that Xo is non-empty. And let Ti :X → 2Yi be an upper
semicontinuous multifunction in X such that each Ti(x) is a non-empty closed and convex subset
of Yi . Assume that for each x ∈ Xo, there exists (y1, . . . , yn) ∈∏i∈I Ti(x) such that
∃xo ∈ X with d(xo, yi) = d(X,Yi) for each i ∈ I, (∗)
and
⋂
i∈I PX(yi) is non-empty for each (y1, . . . , yn) ∈
∏
i∈I Y oi .
Then there exists a point x¯ ∈ X satisfying the system of best proximity pairs; i.e., for each
i ∈ I , {x¯} × {Ti(x¯)} ⊆ X × Yi such that d(x¯, Ti(x¯)) = d(X,Yi).
